Geometries and energies for H + 3 (H 2 ) n clusters (n = 0, ..., 11) have been calculated using standard "ab initio" methods. Up to clusters with n = 6, four different Pople basis sets (DZ, TZ, TZP) have been used in the calculations.
. In a recent work of Kirchner and Bowers on this topic [3] [4] the dynamics of metastable H + 3 (H 2 ) fragmentations are studied.
Another experimental work of Hiraoka and Mori [5] [7] , [8] and [9] . To our knowledge, this ab initio calculation is the first calculation for H + 3 (H 2 ) n clusters for n larger than 5. We will study here clusters up to n = 11 and compare the lighter ones the results of Farizon et al. The results will be discussed in terms of geometrical izomerization.
II. NUMERICAL PROCEDURE
The geometric optimization of the hydrogen clusters was implemented here by the BERNY-algorithm [10] . In the optimization no restrictions in bond-lengths and bond-angles have been adopted. The geometric construction of the clusters is done sequentially, starting with an optimized H + 3 structure with a randomly placed H 2 molecule added at a distance of about 3.5Å from the H calculations should be used [11] .
For our intention to make predictions for larger clusters, we compare a model on a relatively low theoretical level but suited to be used for larger clusters, with a more sophisticated ansatz, both applied to small clusters. After comparing these results it should be possible to extrapolate properties of larger clusters using the simpler ansatz.
For our extensive numerical calculations we adopted the GAUSSIAN 90 and GAUSSAIN 92 code [12] on a S400/4 supercomputer [13], which has a peak performance of 5 GFlops.
Calculations of such relatively large systems with such large basis sets were only possible by use of an extra 1 GB ram-memory besides the main memory of up to 1 GB. The calculations took all in all about 200 cpu hours.
The procedure described above has been tested by application to H [7] and with other theoretical work.
III. RESULTS AND DISCUSSION
The theoretical calculations, which include correlation effects of the electrons, reduce the energies of the systems. Regarding the electrostatic properties of the H 2 molecules, it is nessesary to use polarization functions in these methods in geometric calculations. A first geometric and energetic shell is filled with these three molecules as is also indicated by the differences in the energies, which are give in figure 7 .
For a study of the relative stability of the clusters we define a value which reflects that the H + 3 (H 2 ) n clusters are a composition of H 2 and H + 3 molecules
as a measure of the relative stability of the clusters. The relative stability reduces while the cluster size increases.
Magic numbers using these defined l-values may be inferred for n = 3, 5 and 9 using DZ. The relative stability of H . We could not confirm this and found no planar structure.
The magic numbers of n = 3, 5, 9, see figure 7 , demonstrate the packing of the H 2 , where three of them form the innermost shell, while the next shell consists of four H 2 .
In the calculations the model of the positive H We have calculated H + 3 (H 2 ) n clusters up to n = 11, the largest H + 3 (H 2 ) n cluster calculated so far. We observe two glooming obstacles: The optimization reveals more and more geometric isomers (second minima in the energy) with more and more shallow barriers.
In addition the complexity of the basis set necessary for a reliable calculation should increase exponentially which is prevented by the computational resources.
Finally the kinetic energies of the atoms contribute to the total energy of the clusters substantially and are not taken into account in the codes used here. 
